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This invention relates to a proteasa-eontalning 
- - i and tc prote< t N gr 

additive for use therein,. 
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BACKGROUND ART 



Proteases are widely usee 

IS commercial detergents to improve the detergency towards 
proteinaceous soiling. Farther infqrisaticn oa this msy be 
found in the article ! Ho* Enzyme jot 1 
vol. 12, Developments in Industrial Microbiology, a 
publication of the Society for Industrial Microbiology, 

20 American Institute of Biological Sciences, Washington , 
D.C. 1371,- by Clans Dambmann, Foul Holxs, viiiy Jensen and 
Mogens Bilmsr Nielsen, and in P.N, christensen, K> 
Thcaasen j - , -.agent 

B»2-ym&s w , paper presented on 9 October 1986 at the 2nd 

25 World Conference on Detergents held in Montreaua, 
Switzerland. 

As indicated in said references, trypsin 
preparations were previously used in detergents, but 
race p t H « . _ *o *» * b-c h e\ 

30 used almost exclusively for this purpose, and in this 
pes d l&rq : forts ha S v a ..-v, e - 1 mas 

or cart a. i C"ss^ _ ^ ^ o i 
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It is know':, that, whereas pure trypsin is very 
specific hydroxys ing only a few peptide beads in any 
given protein, the commonly used Bacillus protease have a 
broad specificity and thus hydrolyaing man? bonds in a 
S given substrate* 

In the search for improved proteases it has 
been assumed that, such a protease should have the 
broadest, possible substrata specificity, i,e» it should 
be able to hydrolyse as many bonds as possible in the 
10 protein soiling. 

Thus, M> Hinagawsf Osaka Sfeiritso Oaigabu 
Seikatsu Ragaku~ha Kiyo, vol. 23, pp. 65-74 (1375} states 
on p. 68 : "The type of protease adapted for use in the 
!->n . of. > o e n s « as tm " f lavs a wid 
IS substrate specificity capable of degrading the peptide 
bond,, indiscriminately » (< 




have now found that amino 



acid-specific proteases show excellent defcergeney, and 
that the presence of non-specific protease decreases the 
detergsney. 

23 We have thus observed an Increasingly better 

performance when preparations containing mixtures of 
proteases are purified to contain only specific 
proteases. We have even observed purified specific 
proteases to be superior to the unspeciflc proteases used 

30 in detergents today. 

Commercial preparations of the specific 
protease trypsin., which contain varying amounts of other 
proteases, have been used in detergents but the use of 
essentially pure trypsin in detergents is novel. 
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Microbia3. specific proteases essentially free from other 
proteases are also known but their use in detergents is 
novel. 

Our working hypothesis is that the improved 
5 detergenoy is due to the fact, that large peptide 
fragments arc removed more efficiently our lag washing 
conditions , rhis mag ;.iso explain 1 c maun :ia 
preparations of trypsin,, which contain varying amounts of 
other proteases have never been considered superior to 
10 the unspseific Bacillus proteases used in detergents 
today.. 

Accordingly, the first aspect, of the invention 
provides a detergent composition comprising protease., 
characterised in that the protease activity affecting 
15 detergency is essentially provided by a protease with: 
specificity for one or two amino acids. 

The second aspect of the inv@ht.ion provides a 
detergent, additive comprising protease in the form of a 
non-dusting granulate, a stabilised liquid or a protected 
20 enzytm, characterized as above. 



J *i as CN Or TEE r£VEX2I£HI 

25 At , ".ffrorifr: 

class of proteases that may he used in the 

(endopeptidases) that hydrolyzs proteins by 
30 preferentially cleaving peptide bonds adjacent to one or 
two amino acids giving rise to large peptide fragments. A 
number of such proteases are known, especially of animal 
and microbial origin. See K , Mori.harac "Comparative 
Specificity of Microbial Proteinases", adv, Bnsymol. 
35 Relet, Areas Hoi, Biol. ,41, 179-243 (1974) « 
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The specificity may be for bonds on the amino 
or carboxyl side of one or two specific amino acids „ Hare 
particularly, the protaa.se- may have trypsin-lika 
specificity, and it may be trypsin or microbial, 
5 trypsin "-lifca protease. 

The protease may be of serine, thiol, metal or 
aspartate type. 

Recombinant Dm technology ray be used to 
provide a microorganism containing a gone that encodes 
10 for and expresses and preferably also excretes the 
specific protease. This organism may be cultivated to 
produce protease for use in the invention. 

Preferred specific proteases for use in the 
invention are active in the pH range 6-12, especially 7- 
15 10.5, and most preferably hm® pH optimum in either of 
these pE ranges . 

The preparations of the Invention are 
preferably essentially devoid of other proteases. 
Typically, specific protease {as defined above) makes up 
28 more than 90% and especially more than 95% of the total 
protease present,, on weight basis or activity basis {e.g. 
measured in CPU, described below) . 

Usually, the specific protease activity will be 
f Lily by a sii ~ s Be- a 

25 fixture of two {or more} specific proteases may be used, 
provided the mixture shows the stated specificity, e.g. a 
mixture of proteases with the same specificity. 

One particularly preferred protease is a novel 
2lt?5i'irS Protease discovered by the inventors and 
30 described below, 

8ovel F usarium protease 



35 



The novel protease was isolated from a 
microbial strain which has been deposited on 6 dune 1983 
at Deutsche Ssoraiung von Mikroorganismen,. Gotfingen., West 
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Germany tinder the terms of the Budapest Treaty with the 
deposit So. DSM 2672. It was classified as belonging to 
F , ar i r_ . % _ 

Broth containing protease of the invention say 
5 be obtained by cultivating said strain according to 
principles known in the art, e.g. US 3 , 652,399 {Take da) 
or to an example of this specif ioacioru 

The culture broth eon t alius at least wo 
proteases (I and XI, with II being the protease of the 
10 invention) as well as other proteins, Separation can be 
made by affinity chromatography on a bacitracin-sepharose 
column, but it was found that a column of soy bean 
trypsin inhibitor-sapharose {STX~sapharose} has a better 
capacity. 

IS By use of O.0SM boric acid, pH 6.5 as buffer, 

proteases I and XI will be bound, while other protein is 
eiuted. The mmnt&d protease I -can then be elated by 
0. 25M HaCl in the same buffer^ by GtlM mcl or by 0.05 M 
boric acid at pH 4-5 or below. Protease IX (protease of 

20 the invention) can finally be elated by Q.05M acetic 
acid, pH 2,8, 

SDS"SA*3E aijd isoelectric focusing (I£F) in the 
presence of marker proteins are convenient methods for 
molecular weight (HW) and isoelectric point (pi) 

25 determinations, respectively. According to these methods, 
protease of the invention has m of about 2? kB and pi of 
9-10. Protease I {described above) has MW of about 30 kD 

cultivation of strain S-1S-S according to US 3,652,390 
30 contains a single component with MW of about 32 kD by the 

above method. 

The pH and temperature dependence of activity 

is shown in fig, 2 and 3, where protease I is also shown 

for comparison. The curves are based on the CPU method 
35 (described below), except that temperances or pH is 

varied. As shown in the figures, protease of the 
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invention has temperature optimum around 45 °C {30 iainut.es 
reaction at pH 9.5) , and pH optimum, at 8.5-11,0 (30 
minutes reaction at 25'C) with nearly constant activity 
in that pH range, 
5 The pH and temperature curves were also 

measured in sol at ions of a built liquid detergent and of 
a powder detergent with, perborate and (bleach 
activator) . These curves were nearly identical to those 
without detergent shown, in figs, 2 and 3. 

10 The protease is inhibited by inhibitors 

characteristic for serine proteases, such as PMSF* 

To illustrate the specificity, oxidized B-ehain 
of .bovine insulin was hydrolysed by protease {1,33 CPU/1 , 
15 mm) , and the hydrolysis products were analyzed by 

15 reverse-phase liquid chromatography (S micron silica 
coated with C-18 hydrocarbon,, gradient elation) , Fig, 4 
shows the results with protease of the invention, fig, 5 
with component I from DSM 2S72, and. fig, 6-7 with prior- 
art Fasarium proteases according to US 3,652,399 
( Fusarlum sp. S-iS-5 and £^_yil>r^ IFO 
4488, respectively). 

The car optograms show a striking difference, 
Thar of the protease of the invention has only two major 
peaks and appears to foe similar to the chromatogram 

25 obtained with trypsin, which is known to hydroiyza two 
peptide bonds ( Arg ( 22 } ~Giy ( 23} and Lys{29>-Ala(30) 5 . In 
contrast, the other Fusariura proteases hydroiyze a. 
multitude of bonds in this substrate, resulting in more 
than 10 peaks of comparable else, 

30 The substrate specificity is also illustrated 

by the action on two synthetic substrates. Protease of 
the invention hydrolyses :hr--t:: y-phA bat not Sac™AAFF~pNA. 
Protease I, in contrast, hydroxy ses only the latter , 
' s ' - - s - 0 „x ,t c„ - - 

35 may be raised for example by immunising rabbits according 
to the regimen described by h. Axslsen et ai, in? A 
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manual of Quantitative Immunoelectrophoresis, BiackweXI 
Scientific Publications, 1373, chapter 23* Purified 
immunoglobulins may be obtained from the antisera, for 
example by salt precipitation <(«H 4 ) 9 S0 4 ), followed by 
5 dialysis and ion exchange chromatography , e.g. on DBM!~ 
Sephadex. 

Xmnvunoehemic&l characterisation or proteins may 
foe conducted either by Guchterloay double-diffusion 
analysis (0. Onehterlony In; Handbook of Experimental 

10 Immunology (D.*L Weir, Ed,}, BlsckweXl Scientific 
Publications, 1967, pp. 655~706), by crossed 
immunoe leetrophoresis (H. Axelsen et ai., supra , chapters 
3 and 4), or by rocket Immunoelectrophoresis ( H , AxeXsen 
et al , , supra, Chapter 2). 

IS The protease of the invention shows 

immunochemical non-identity to protease I from DSM 2672 
and to $-19-5 prior-art F us axiom protease, 

20 

The detergent compositions of the invention 
comprise surfactant, which may be of the anionic, non- 
ionic, eationie, amphoteric or twitter ionic type, or a 
mixture of these* Typical examples of anionic surfactant 

25 are linear alkyl benzene sulfonate (LAS), alpha olefin 
sulfonate (AOS), alcohol ethoxy sulfate CAES) and natural 
soap of alkali metals* 

Detergent according to the invention may 
contain other detergent ingredients known in the art, 

30 such as builders, bleaching agents, bleach activators, 
anti-corrosion agents, sequestering agents, anti-soil 
redeposition agents, perfumes, stabilisers for the 
an s vises and bleaching agents and so on. 

The detergent compositions of the invention can 

35 be formulated in any convenient form, such as powders, 
liquids, etc, The protease may be stabilised in a liquid 
detergent by inclusion of ensyme stabilisers, e.g. those 
mentioned above. 
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Determent s i n so.) ) of ?~ 

12, especially 8-10.5. Specific protease with, activity at 
this PH is preferred. 

The detergent, of the invention, say contain one 
S or mors other detergent enzymes in addition to protease 
of the invention. Examples are lipase, amylase and 
eaXluiase.. It is known that when cotabinincr e protease 
with another enzyme in a detergent , the other enzyme 
becomes liable to digestion and deactivation by the 

X0 protease in the detergent solution {see e.g. EP 205 t 288 
(uniiever). In this connection, the high substrata, 
specificity of the protease of the invention makes it 
more compatible with other enzymes. The two (or more) 
enzymes may be added separately or in the form of a 

15 combined additive. 

The detergent additive of the invention is in. 
20 the form of a non-dusting granulate, a stabilized liquid 
or a protected ansyme. 

ton- dusting granulates may be produced e.g. 
according to KL 167,993 (Sovo), US 4,106,991 (Novo) or OS 
4 , &S± f 452 (Novo) and nay optionally be coated according 
25 to principles known in the art. 

A liquid pretense preparation, may be stabilised 
e.g. by adding propylene glycol, other poiyois, sugars, 
sugar alcohols, lactic acid, boric acid. Other enzyme 
stabilizers are known in the art, 
38 Protected enzyme may be produced according to 

IP 238,216 {Novo, Albright & Wilson) . 

The detergent additive of the invention may 

znt enzymes e „g, lipase , 
cellnlase or amylase. In the case of a granulate , the 
35 enzymes may be mixed before or after granulation. 
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L - ". Jlri - - \ Ji-ti 1 

as the substrate. One Casein Protease Unit (CPU) is 
5 defined as the amount of enzyme liberating X miilimole of 
primary amino groups ( determined by comparison with a 
serine standard) par mi nuts under standard conditions^ 
i.e. incubation for 30 minutes at 2 5*C and pH 9,5, 

A 2% (w/v) solution of casein (Hammarsten f 

10 supplied by Merck West Germany) is prepared with 

the universal Buffer described by Britton and Robinson 
< jour fc.Chexn. Sac. l?n* P- 1451), adjusted to pH 9.5. 

two ml of substrate solution, is pr« incubated in 
a water bath for 10 minutes at 2S°C. 1 ml of ensysie 

15 solution containing b g/ml of entyme preparation, 
corresponding to about 0.2 - 0.3 CPU/ml of Br it ton- 
Robinson buffer (pH 9.5), is added. After 30 minutes of 
incubation at 25 »c the reaction is terminated by the 
addition of a stopping agent (5 ml of a solution 

.20 containing trichloroacetic acid {11,9 gh sodium acetate 
{23.9 g), and acetic acid (19,8 g), filled up to 500 ml 
with deionised water). A blank is prepared in the same 
manner as the test solution,- except that the stopping 
agent is added prior to the enzyme solution. 

23 The reaction mixtures are kept for 20 minutes 

in the water bath, whereupon they are filtered through 
Whatman® 42 paper filters. 

Primary amino groups are determined by their 
colour development with o-phihaidialdehyde (Os?A; , 

30 o*- " „ _ a s " - • arK * 

sodinm dodecyi sulfate (2.0 g) is dissolved in 150 ml of 
water, OPA ( ISO mg) dissolved in 4 mi of methanol is then 
added together with 4G0 ui of heea-mercaptoeihanol , 
whereafter the solution xs made op to 200 ml with water. 

35 To the OPA reagent (3 mi) is added 400 \il of 

the above-mentioned filtrates with mixing. The optical 
density COD) at 340 nm is measured after about 5 minutes. 
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The OM test is also performed with a serine 
standard containing 3.0 mg of serine in 100 ml of 
Britten-Robinson buffer (pis S„5}. The buffer is used as a 
blank, 

5 The protease activity is calculated from the 

optical density measurements by means of the following 
formula; 

M (0D t - °V* C „«r x a 

CFO/mi of ensyme solution *• -^ , ^„.„..^., ., 

CFEf/g of enzyme preparation * CBO/ml ; h 

IS therein 0S fc , OD fa? 0& ger and OD B is the optical density of 
the test solution* blank,, serins standard, and buffer* 
respectively f C ge£ the concentration of serine in mg/mi 
in the standard, M» ser the moi scalar weight of serine. Q 
is the dilution factor (in this instance equal to 8} for 

20 the enryme solution, and t^ is the incubation time in 
minutes, 

25 Fig, i shows the aiution chromatogram of 

culture broth from strain OSM 2672 on a STX~Sepharosa 
column. Details are given in Example 2. 

Figs. 2 and 3 show the pB-activity and 
temperature activity curves, respectively, of the two 

30 proteases from DSM. 2S72, via, protease XI (protease of 
the indention} and protease I for comparison. 

Figs. 4 - 7 show reverse -phase ehramatograias of 
hydrolysis products of oxidised B-chain of bovine insulin 
with SdBolrB Proteases, Fig. 4 shows hydrolysis with 

.35 protease of the invention, fig. 5 with protease I from 
DSM 2672, fig. 6 with protease from S~I«~S, and fig. ? 
with protease from F. oxyspor^,, ,,f ... batatas (IFO 4468 i, 
the two latter prepared according to US 3,652,399. 
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Figs .8-13 show the results of the washing 
trials of Examples 3 - 8, respectively. 

Fig, 14 shows the results of the washing tests 
in Example 10, 

5 
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EXAM; 

mmm& 1 

B 

Fermentation o£ F, orysportau DSM 2672 

A seed former tar with the below medium was 
inoculated with DSM 2672 and fermented tor 3 0-35 hours 
10 with aeration* It was then used for seeding a 10 times 
larger main ferment et with the sane s.e&ius 
for 114 hours with aeration and with continuous dosing of 
additional substrate . 

15 Medium composition i w/v I } : 

Soy meal 5.0 

glucose 5 « 0 

KH 2 P0 4 2,0 

20 K 2 H?0 4 2.0 

CaCl 2 v2H 2 0 0,02 

MgSO^ „7H~0 0.02 

Boy bean oil 0,5 

Piuronic 58 {ml/1 } 0,033 

Substrate dosed; 45% w/v glucose 
dosing rate: 0,2 8% vol/Voi/hour 

The protease activity of the broth wee 2,84 
eU/i (Arj indicates protease activity in Anson units , see 
30 OS 3,723,230, col. 3K 

Crude protease -oar recovered from the culture 
broth by addition of ssoeonium sulf ate (salting out) , 
filtration, racissolution of filter cahe f purification by 
ion exhange followed by bentonite, and finally drying, 

35 
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EXAMPLE 2 

s ;S P 3r £a ion o^... P-ptesjseg 

5 i 1 t ai s in Example 1 

(activity 15 CPO/g) was dissolved in buffer (CbOSM boric 
acid, pH 6.5), After deeolorisat ion by adsorption on 
DEAE-Sephades, the OD was 1,2 at 280 era. 15 mi of this 
solution with a total protein content of IS mg 

10 (calculated from OP, 280 mn) , was separated by affinity 
chromatography . 

The gel was soy bean trypsin inn ife it or ~ agarose 
(STI-agarose) , the bed volume was 10 ml, and the column 
diameter was 2.5 cm. The above buffer was used, with a 

15 flow rate of 0,5 mX/mia, and fractions of 4.5 ml each 
were collected. For each fraction. Op 280 nm was 
measured, as well as activity towards Bz ~DL~Arg~-pHA and 
p - h "-c 

I, fha eluent used at each stage is also indicated in the 
20 figure* 

As shown in fig. X, us adsorbed material was 
first elated with buffer, than a protease peak (termed I) 
was elated by 0.2SM NaGl in buffer. As shown, increase to 
0*5*5 HaCi and application of 0,1M acetate, pH 4.0 elated 
25 no further 

material. A second protease peak (termed XI) was elated 
by 0.05M acetic acid, pH 2,8. 



Distribution of protein s 
30 Injected 18 

Not adsorbed 7145 mg (41%) 

Component I 6.55 mg (36%) 

Component XI 4.03 mg (22%) 
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Approx. 64% of the protein remained in solution 
after the initial purification by- DSAJS , so the protein 
recovery in. relation to the protease concentrate *?as as 
follows? 

Component I 23% of protein (621 of protease) 

Component II 14% of protein (38% of protease) 



3.0 EXIMPLBS 3-8 

Washing trials 

The following detergent solutions (rn g/I) wore 
15 used, Nos. X-Ill represent powder determents,- and No, IV 
a liquid built detergent. 





Jt 


11 


11 




LAS 


g»4 


0.4 


0 




20 M 


0.15 


0,15 






Soap 


0 . IS 


0,15 






Sodium tripoXyphosphata 


£.75 




X 




Sodium silicate 


0.4 


0,4 




4 


Carboxy methyl cellulose 


0.05 


0.05 


0 




25 BD1A 


0.01 


0,02. 


0 


01 


Spdium sulfated 


2.1 


2.1 






Sodium perborate 






1 


0 












Seoiite A 




1,25 






30 NTh 




0,5 






Sod i to. earbonaue 




0.5 






MaOH to pEf 


5-5 


.1010 


9 


5 



35 
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IV 

ASS 0.23 

AE ' 8.23 

Oleic acid 0,075 

5 Trie thanol amine 0 - 15 

Eihanol 0.03 

Propylene glycol 0,15 

DTPA 0,008 

Dieodium citrate, 0.1? 

10 CaCl.,, 2H 2 0 0.015 

If a 08 to pB; 8.0 

LAS is linear aikyl benzene sulfonate (Hansa 

15 80S, product of Albright. & Wilson, OK) f AS is alcohol 
etfeoxylate (Berol 065 , product of Berol Kemi KB, Sweden), 
EDTA is ethylene diamine tetra-acetie acid, IBD is 
N , I<? f t3 , N~tetr a~acety 1 ethylene diamine, UTA is 
nitrilotriacetic acid, ASS is alcohol ethsxy sulfate 

20 {Dobanol 25-3S, product of Shell Chemicals) t mm is 
diethyl ene triamine penta-aeetic acid tri-sodium mono- 
calcium salt. 

Soiled spinach swatches were made on a Mathis 
Washing and Drying "nit (Werner: Ma-hi? &<3, Switzerland} 

25 in continuous operation, whereby cotton textile passes 
through spinach juice, is squeezed between two rollers 
and is then blown dry with 30*C air (thermostated) , The 
swatches were aged for 3 weeks at 20°C,, end were then 
kept at ~18*C until use. 

30 Swatches with mixed soiling were made by 

<> inc cot ie i 

rollers; drying end aging for 2 days in air at 20°C, 
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Olive oil 


14. 


.4 w^ight 


% 


Stearic acid 


1, 


,8 - 




Monoglyeerids 


1, 


,8 ~ 




Gelatins 


0, 


.9 - 




Deionized water 




.3 ~ 




Carbon biack: 


0, 


,2 - 




China clay 


%■ 


.4 ~ 




Indian ink 


# 


.2 - 





10 hashing tests were made in a Tsrg~Q~Tometer 

(Jay C, Harris i Detergency Evaluation and Testing, 
Interscience Publishers Ltd. {1954), pp. 6Q-S1) with 7 
swatches (7 x 7 cm) and 700 nil detergent solution in each 
beaker. Conditions were 25*C, 10 min, 100 rpsu After 

15 rinsing and drying, reflectance ( R ) of the swatches at 

460 arc was measured, the washing per^rc.ance is expressed 

as delta a « R~S - r where R is the measurement without 
o o 

etxzym&, 

Protease of the invention (prepared as in 
20 Example 2} was compared to component I {prepared as in 
Siscamp ie 2} and e Bacillus 

protease, product of Novo , , A/S f Denmark}* 

Results are given as R and delta R versus 
protease type and dosage (in CP0/X) , The below results 
25 are also shown in figures as indicated; 
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Example 3 (fig. 8) 
Det. X, spinach soiling 



| ^ CPU /I , 

i T I 1 I 

Protease j 0 j 0.O2S I Q.Q5 S 0,075 | 0.1 
_____ _i « ael-d ? 

"""" ; " ~ ! ' ! 

| 13,5 i IS. 3 

| 10,3 | U, 5 
j 8,3 | 11,3 



invention j { 8.3 | 11.2 

Coap. 1 I 42.2 | 2.6 1 7,0 

gavinase i I 2.5 j 5*1 



15 

jja caafote 4 (fig, 9) 

Det. XX* spinach soiling 

20 l_ CF0./.1 

I I "t I I ! 

Protease j 0 f 0.025 j 0.05 ! 0,075 \ 0.1 | 0.2 

j R , j delta Rf delta R j d^Sfe*: fej ^ifra Rj delta R 

25 invention | i 7.9 1 10.7 j 12. 8 j 15.5 j 20.3 

Comp. 1 ! 43.4 i 3.7 | 8.8 j 11.7 \ 12.6 f 17.6 
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Set. IV* spinach soiling 

CPU/1 _ 

0 J 0.025- | 0,05 { 0,2 
8.. ' Ride] H 



Invention 
comp, I 



I I 3,3 

I 37.. 7 | 1.8 



4.0 | 7.0 
2.8 [ 4,7 



Example 6 (fig. 11 ) 
Set. I, mixed soiling 

! 0 ! 0.02S S 0,05 I 0,1 
f. R„ . j delta E| delta Rj delta 



Invention. 
25 Camp, I 



! 8,2 | 11,0 | 12,8 
21,0 \ 2,3 [ 4,7 { 8,5 
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Dot. Xllf spinach soiling 
CPU/1 



j 0 | 0,025 | 0.03 | 0.075 I 0.1 
! n | delta Si delta Rj delta Hi delta : 



6.4 1 10.2 i 13.5 ! 13.2 
3.6 | 6.4 j 8.5 j 10.9 
2,2 j 3.6 | I 917 



example 8 < fig. 13) 
pet. XI, Mxed soiling 



i_ CPU/1 ... .. 

20 i " r * " ! i r 

protease j 0 | 0.022 | 0.044 1 0.066 I 0,0-88 
_ j r | a elta Rj delta R\ delta Rj delta R 

Invention j i 18.5 i 20.7 j 23.1 1 26.6 

25 Ccavp. I | 21.5 j 5.2 j 8,8 J 11.0 j 13.9 



The detergent forHvej.atao.as tested cover pH 8~ 
10, with various builders (phosphate and eon-phosphate) 
30 with and without perborate, end with anionic and non- 
ionic surfactant. Thus, a wide range of typical 

covered. At ail these conditions,, protease of the 
invention shewed superior washing effect on the basis, of 
35 CPU activity. 
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ID 



'Was hi no trials with 


ore tease 


rax teres 




Detergent 


Ho. 1 of 


examples 3-5 was 


used. 


Swatches and washing 


conditions vera as in example 3-8 « 


The protease of the 


invention , component X and 


various 




at total dosage e 


p to 0.10 


CPU/ I. 








Protease 




CPU/1 


! 


ratio 






\ 


lavantion 


S o J 


0.01 | 0.05 




i comp, I 


1 % 1 


oeatr K d<r 


j delta R\ 


0 s 100 


1 45,1 | 


1.8 I 7.1 


I 9.7 | 


50 ; 30 


| 4.4.7 | 


1.7 | 9.1 


! 11,5 j 


75 i 2.5 


! 44.7 I 


2.1 ! 8.8 


\ 11.2 j 


90 s 10 


1 45*1 I 


2,0 } 0.1 


.1.1.2 ! 


99 * I 


\ 45. 1 I 


2.2 | 9.5 


| 12.2 I 


100 i 0 


i 44.7 j 


2.2 1 11.0 


| 14.3 | 



It is seen that increasing purity of the 
25 specific protease gives increased washing performance. 
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The Co" - ^ * . on was used; 
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0,40 g/3. 
0.15 g/1 
0.15 g/1 
2,00 g/1 

The same chemicals as desc ,o c --x^rptes 3 - 
8 vars used. 

The detergent was dissolved in 10 mil NB^iCO., 
prepared from 9 ° GB water, and pH was adjusted to 8.0. 
10 Soiled spinach swatches were prepared like in 

examples 3 - 8 

Washing tests were made in 150 ml glass beakers 
in a thermostat water bath with magnetic stirring with 6 
swatches (2,2 x 2,2 cm each) and 60 mi detergent solution 
15 in each beaker. Conditions were 35°C, 90 Kiln. 

As another example of specific proteases;, the 
specific protease Asp~N endopr ore lease commercially 
available from Boehringer (cat. Ho. 1054 §85) is compared 
to the unspecific Alcaiase H and Subtiiisin Novo (both 

20 ac. 

Denmark) <■ 

The proteases are dosed on equal amounts of 
enzyme protein, 0,6 and 1,2 sag/1. 

After rinsing and drying, reflectance {% R) of 
25 the swatches were measured according to examples 3 - §» 

Results are given as delta R versus protease 
type ant dosage in figure 14. 

EXAMPLE 11 

30 

s examp 3d r - - : adsorpti 
cotter )f ^ydrolys s products of ogle arias tfith 
the type of protease used to hydroiyse the hemoglobin. It 
is shown that hydrolysis products formed by a specific 



LAS 
AE 

Soap 
Ka.,SO.< 



WO 89/06270 



PCI DK89/00! )J 



32 

protease (Trypsin) are adsorbed much less than those 
obtained with an unspacific protease (Subtiiisin 
Carlsfoerg) * 

The method was as follows; 
5 A 0,05% (w/v) solution of hemoglobin in Br it-ton 

and Robinson X buffer, pB 9.0, is hydroiyosd by 0,3 CPU/I 
of a protease. After 3D minutes at 25°C a cotton swatch 
(circular,. 5 cm in diameter) is placed in the reaction 
mixture and it is boiled for 10 minutes . Then the swatch 

10 is removed, rinsed under running water, soaked in 
unionised water for 30 minutes and rinsed again under 
running water. After air-drying, reflectance (H) of the 
swatches at 4 60 ma is measured, The degree of adsorption 
is expressed as delta R RrK^, where R Q is the 

IS reflectance obtained without enzyme, i.e. with 
enhy or olyzed he so g 1 oh in . 

The specific protease Trypsin and the 
unspecific protease Subtilisin Carisberg were tested, 
separately sad in combination. The results are shows in 

20 the following table? 
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Total activity 0,; CPU/ .1 


\ 

J 




% Trypsin. 


% Carlsberg 


i 
1 


Delta R 






■t 








r 




0 


100 


r 


-6.8 


i oo 


0 


t 


~o,i 


90 


1C 


i 


-3.8 


50 


50 


i 

i 


-5,0 



IS A larger hagative value of delta E indicates a 

darker swatch, i.e. more degradation products adsorbed. 

The results show that the unspecific protease 
has a negative effect, leads to degradation products 

that are wore easily adsorbed, whereas the specific 

20 protease has virtually no. such effect. It is also seen 
that incorporation of evea a minor proportion of the 
unspecifie protease leads to significantly more 
adsorption results than with the pure specific protease. 
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In respect of these designations in which, a European 
patent is sought, a sample of the deposited micro- 
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until the date on shied the application das teen 
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issue of such a sample to an expert nominated by the 
person requesting the sample. (Rule 23 (4) EKJ) , 
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CLAIMS 

characterized in that the protease activity affecting 
5 detergency is essentially provided by a protease with 

specificity for peptide bonds adjacent to only one or two 

specific amino acids, 

2, A detergent, composition according to Claim X, being 
1.0 essentially devoid of other proteases. 

3, A detergent composition according to Claims 1 or 2 f 
wherein the protease is an animal or microbial protease or 
is produced by cultivation of a transformed host organise 

IS containing a gene encoding for and expressing an animal or 
microbial protease, 

4, & detergent composition according to any of Claims I • 
3, wherein the protease has tryps in-like specificity. 

20 

5, A detergent composition according to Claim 4, wherein 
the protease is trypsin. 

6, A » o v _ ^ " according to Claim 4, wherein 
25 the protease is characterized by; 

a) bemnc a ease 

h) the ability no hydrolyee the oxidized B -chairs of 
bovine insulin so that a ehromatogram shows only 
30 two major hydrolysis products. 

o) showing imniunochemi.ee 1 identity to a protease 

retained \ :u.1 ivat 
d; an isoelectric point of about- 9-10 
di ability to hydroiy^e Bs-Arg-pNA 
35 e) essentially no hydrolysis o Suc-AAPF-plSA 
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£) essentially the sans activity towards casein at 
PH 9 and pH 11 

7. Detergent additive comprising protease in the form of a 
5 non-dusting granulate, stabiized liquid or & protected 
enzyme., characterised as in any of Claims i~6. 
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